Introduction
The structures of several Wolffram's Salt Analo gues (WSA) have been investigated in the last years [1] , Herewith the single crystal analysis of [Pt(tn)2][Pt(tn)2l2](C10 4)4 (tn = 1,3-diaminopropane), whose analogous bromine and chlorine de rivatives were described as three-dimensionally or dered [2] is reported. So far all investigated WSA which are linked by iodides have been described as two-or even three-dimensionally disordered [1] . A detailed analysis of the diffuse patterns caused by crystals of the title compound gives evidence for a dynamically disturbed three-dimensional order of the complex molecules and counterions in the lattice.
Experimental
The crystals synthesized according to Matsumoto et al. [3] , They are in the form of elongated bronze lustrous needles. Some of them were mounted along the needle direction (b axis) and examined by oscil lation and Weissenberg photographs. The oscillation photographs show equivalence of upper and lower layer lines; weak but sharp reflections are visible in the A>odd layer lines together with diffuse sheets. Moreover, zero and fourth levels are by far the most intense ones.
Weissenberg photographs exhibit monoclinic sym metry; pseudo-orthorhombic symmetry is markedly evident with a non conventional centered cell, whose dimensions are very close to that reported for the analogous bromo derivative [2] .
Most of the crystals are twinned along b axis; in the hOl Weissenberg photographs the (101)* direc tions of the two twin lattices are coincident while the (101)* ones are slightly divergent ( = 2°), and their bisector is at 90° from (101); these two directions characterize the pseudo-orthorhombic cell (Fig. 1) .
In order to clarify the diffuse pattern a crystal was mounted on a low temperature X-ray Weissenberg goniometer [4, 5] . From 11 K to 340 K a series of rotation photographs around the 6-(needle)axis was taken using CuKQ ] radiation of a 60 kV rotating anode focused on the crystal. At an exposure time of 12 h strong modulated diffusions between the Bragg layers could be observed starting with 340 K becom ing continuously weaker when the temperature is lowered. Compared with 340 K the 11 K photo ex hibits the same modulated texture for the diffusions but with an overall intensity just above the film back ground. The Bragg reflections behaved "normal" as a function of temperature. In particular no gain of intensity as well as no hint for the occurence of superreflections was found down to 11 K. Intensity data were collected on a Siemens AED diffractometer, using a non-twinned crystal of cross section 0.033 x 0.0016 cm2.
A total of 1671 independent intensities were meas ured by ft-2 ft scan technique using Zr filtered MoKa radiation (A = 0.7107 A) up to 2 ft = 52°; 1071 having an intensity 2= 2.0 er (I) were used for structure analysis. Two weak &-odd O/cO reflections barely above the background were coded observed, leaving open the choice of the space group among P2, Pm, P2/m (no systematic extinction) and P21?
An inspection of the Patterson map, calculated with the contributions of k-odd reflections only, showed the following peculiarities: a) The Cl-Cl peaks, expected at v = 0.0 according to P2 space group are present at v = 0.5 ruling out definitely P2 and P2/m space groups. b) Cl-C vectors are consistent with a center of sym metry instead of a binary axis relationship be tween the two chelate rings bonded to the same platinum atom. c) There are no significant peaks revealing in teratomic vectors involving the platinum atoms. The closeness of the pseudo-orthorhombic cell with that of the bromo derivative suggested the simi larity of the two structures; therefore the coordinates of all atoms, after cell transformation and adjust ment of P t-I distance, were used as the starting set for structure refinement.
Pm space group was considered first. In this space group the mirror plane could be assumed to pass either through the platinum or the chlorine atoms.
In the first case disorder would arise both for the chelate rings and for the perchlorate groups, leading almost to a repetition of the structure after b/2, and therefore of the smearing or disappearing of &-odd reflections, which is against the experimental find ings.
In the second case the presence of the mirror planes through the perchlorate groups at y = 1/4 and 3/4 would lead to a disorder of the iodine atoms which would fall very close of the mirror planes, and to the mirror relations of Pt(tn)2 cations, which would result indistinguishable.
Block diagonal least-squares refinement checked by three dimensional Fo and ZlF syntheses was car ried out using firstly isotropic thermal parameters and then anisotropic ones for Pt. I and Cl atoms. Pt atom was held at x and 2 = 0 to fix the origin and at y = 0.25 in accordance with the appearance of h-odd Patterson map.
Refinement converged to an R factor of 0.048 for Ac-even reflections and 0.23 for the k -odd ones, where the trend of oberserved and calculated values was satisfactory. Least-squares refinement forced the iodine atoms on to the mirror planes, with non zero values of x and 2 .
Structure factors calculations were carried out shifting the iodine atoms out of the mirror planes and they showed no significant effect on the agreement between calculated and observed structure factors, until a A y shift 0.006.
Final positional parameters in Pm lead to an asym metric unit where the chelate rings and the perchlo rate groups are almost related by a center of symme try and by a pseudo binary screw axis, suggesting P2 m space group for the structure. Refinement in this space group, after neglection of the two weak O/cO kodd reflections and starting from averaged coordi nates of Pm structure was carried out and it led to a poorer agreement than in Pm (R = 0.057 for K even and R = 0.43 for K odd reflections).
Refinement was then pursued in P2! space group where the number of parameters (108) is lower than in Pm(127); it led to R factors of 0.052 for k even reflections and 0.24 for /c-odd ones (overall R = 0.063), comparable with those obtained in space group Pm; the y coordinates of the two inde pendent iodine atoms refine in space group P21? to values different from 0.5. a fact which for its chemi cal implications plays a role in favor of this space group to describe the crystal structure. The Tables  and Figures refer to space group P2j, therefore. Final positional and thermal parameters are given in Table I . In all calculations scattering factors of Pt, I, Cl. O, N and C were taken from the International Tables; Pt and I were corrected for the real part of anomalous dispersion. 
Discussion
The refined average structure in P2j space group (and in Pm as well) leads to chains formed by equiva lent Pt(tn)2 cations 1/2 b apart and bridged by iodine atoms near to the mid-point; the chains are inter leaved with sheets of C104_ ions almost parallel to ac plane at y -1/4 and -3/4. As in the structures of analogous compounds [6] strong hydrogen bridges are found. They connect amino groups of one chain over oxygen atoms of the adjacent perchlorate ions. The interactions between adjacent chains are much weaker.
A view of a segment of one "neutral" chain is shown in Fig. 2 , which also shows how the diad rela tionship is in fact very close to a mirror relationship.
Disorder in the structure can be described either by a static or a dynamic model.
(i) In the static view disorder would arise from a random slipping of [Pt(tn)2][Pt(tn)2l2](C10 4)4 "neu tral" chains of one P t-Pt distance accompanied by a rotation of 180° about the chain direction; perchlo rate atoms of the slipped chain would result in posi tions which are related to the adjacent one almost by a translation, simulating a 3d-ordered perchlorate substructure which gives rise to sharp spots for A:-odd reflections.
(ii) In the dynamic view the fu ll structure would be strictly 3 d-ordered with the bridging iodine atoms in a chain all moving in a concerted manner to the alter native positions, leading to a change of oxidation state in all Pt atoms in that chain.
In order to differentiate between the options (i) and (ii) we performed temperature dependent inten sity measurements of the diffuse sheets. As pointed out in the experimental section the intensity of these sheets decreases systematically with decreasing temperature. No additional Bragg reflections appear at lower temperatures. This finding means, that the diffuse sheets do not "condense" in Bragg reflec tions. There is no evidence for order-disorder transi tions at lower temperatures, therefore. The results clearly prove that the second model has to be used to describe these structures.
The values of P t-I and Pt -T distances, Table II , are much closer than those found in analogous Cl and Br derivatives confirming that the charge trans fer bond becomes stronger with passing from Cl, to Br and to I. The two chelate rings are related by a pseudo cen ter of symmetry coincident with the platinum atom; their conformation is of the chair type, as usually found for these rings in other metal complexes.
The presence of twinning in most of the ex amined crystals shows a tendency of the structure to assume an orthorhombic symmetry. The cells of the two twins share (010) face and have b axis parallel but pointing in opposite direction; therefore a j axis coincides with c2 and a x with c2, still pointing in oppo site directions; the orientation of the reciprocal cells is shown in Fig. 1 , where the directions of the pseudo-orthorhombic cell, close to that of the analogous Pt(tn) compounds, is also evident.
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